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K MOJIEKYJIHPHOH rEHOCHCTEMATHKE TPHnAH 030 MATHfl 
H 3 HACEKOMLIX C nOMOmbK) nOJIHMEPA 3 HOH UEnHOH 
PEAKUHH C yHHBEPCAJIbHLIMH nPAHMEPAMH (Vn—ni^P) 

© C. A. IIoAiiHnaeB, H. B. MoKpoycoB, C. A. Byjiar 

06cyxjiaK)TCH pe3yjibTaTbi nepBoro npHMeHCHHH nojiHMepa3HOH uenHOH peaKUHH c 
yHHBepcajibHbiM npaiiMepoM (Vn—HUP) KJiaccH(|)HKauHH TpHnaH030MaTHji Hace- 

KOMbix H pacTeHHH. llocTpoeHa acHaporpaMMa pa3JiHHHH jijisl 14 Kyjibxyp TpHnaH030- 
MaxHa H3 HaceKOMbix h 3 h3 pacxeHHH. noKa3aHa oncHb uinpoKaa cneuH(|)HHHOcxb 
xpHnaH030MaxHji HacexoMbix, HanpHMep, cxeneHb cxoacxBa jxByx H30jihxob napa3HXOB, 
BbiaejieHHbix h3 pa3Hbix oxpHaoB HacexoMbix, 0Ka3ajiacb Bbime, neM y h30jihxob h3 
oaHoro BHaa xo3HeB. IloaxBepxcjiaexcH peajibHocxb poaa Proteomonas. lloJiyHeHHbie 
pe3yjibxaxbi jieMOHcxpHpyiox bbicokhm ypoBCHb rexeporcHHocxH h30jihxob, oxhochmbix 
K pojiy Leptomonas, KoxopbiH npejicxaBji^excH HCKyccxBCHHOH rpynnoH. OneBHOTO, hxo 
KOJiHHecxBo HMeiomHxcH pojioB HejiocxaxoHHo JIJ191 onHcaHHH peajibHoro pa3Hoo6pa3HH 
xpHnaH030MaxHji. IlpHMeHeHHbiH Mexojl no3BOJiHex nojiyHHXb HepapxHHecKH opraHH30- 
BaHHyio CHCxeMy KjiacxepoB, o6'beaHHHK)mHx xe hjih HHbie H30JiHXbi. TaxHM o6pa30M, 
npej^cxaBJiHexcH, hxo npHMeHCHHe xpaaHUHOHHOH KOHuenuHH BHaa (a He KjioHajibHOH 
xeopHH) H cooxBexcxBCHHo xpaaHUHOHHbix xaKcoHOMHHecKHx KaxeropHH, BHOJiHe aaeK- 
BaxHo jiJisi xpHnaH030MaxH;i HacexoMbix. 


TpaaHUHOHHO BHHMaHHe HccjiejioBaxejicH b nepByio onepeab npHBJiexajiH naxoren- 
Hbie npeacxaBHxejiH ccm. Trypanosomatidae, B036yaHxejiH onacHCHuiHX 3a6oJieBaHHH 
HCJioBeKa H flOMauiHHx xcHBoxHbix. B nocjicOTHe roabi noBbimeHHbiH HHxepec BbObiBaiox 
HeodbiHHan opraHH3auHH h ^^yHKUHOHHpoBaHHe reHOMa xpHnaH030MaxHa h aaepHoro, 
H MHXoxoHjipHajibHoro, a xaKXce npodjicMbi obojhouhh 3Xoh rpynnbi xchboxhwx. 

CHcxeMaxHKa xpHnaH030MaxHji cjioxcna h 3anyxaHa, Mop(})OJiorHHecKHe Mexoabi Majio 
3(|)(|)eKXHBHbI B CBH3H C GeOTOCXbK) HX KJICXKH HH(})OpMaXHBHbIMH npH3HaKaMH, pa3- 
MepHbie xapaKxepHcxHKH HCHaaexcHbi (Wallace e. a., 1983; lloajiHnaeB, JlodaHOB, 
1996). rionbiXKH npHMeHHXb 6ojiee opHXHHajibHbie xpnxepHH xaxne, HanpHMep, xax 
Mop(|)OJiorHH KOJioHHH Ha xBepaoH HHxaxejibHOH cpeae, BecbMa xpyaoeMKH (lloaJiHnaeB, 
1985; rioaJiHnaeB h ap., 1990). 

PoaoBbie KpHxepHH ocHOBanbi na onpejiejieHHbix Mopc})OJiorHHecKHX xnnax KJiexoK 
(Hoare, Wallace, 1966), oanaKO npaxxHHecKH xojibKO poabi Trypanosoma h Blastoc- 
rithidia Moryx 6bixb oxHocHxejibHo najiexcHo anarHocxHpoBaHbi no 3xhm KpnxepHHM. 
BnjioBbie KpHxepHH Hepa3pa6oxaHbi, xpajiHUHOHHO h3 hoboxo xo3HHHa onncbiBajica h 
HOBbiH BHji napa3Hxa. CneuHc|)HHHOcxb HH3mHx xpHnaH030MaxHa xpaxxyexca pa3HbiMH 
aBxopaMH coBepmeHHO npoH3BOJibHo, hxo CBH3aH0 c yxce ynoMHHyxbiM oxcyxcxBHeM 
HaaexcHbix onpeaejiHxejibHbix npH3HaKOB. 

flaBHo npH3HaHo neoOxoanMbiM conpoBoxcaaxb onHcanne bhjiob xpHnaH030MaxHa 
o6H3axeJibHbiM BbiaejieHHeM jiaOopaxopHbix xyjibxyp (Wallace e. a., 1983), oanaxo 
3X0 He Bceraa bo3moxcho npn npoBeaeHHH nojieBbix HccjieaoBanHH. OrpaHHHeHHoe 
KOJiHHecxBo Kyjibxyp xpHnaH030MaxHji nacexoMbix, HMeiouinxca b jiadopaxopnax mh- 
pa. He no3BOJiHex naaexcHO pemaxb Bonpocbi cneuH(|)HHHOcxH h (|)HJioreHHH xpn- 
naH030MaxHa. 
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B3aHM00TH01UeHH5I CpC^^H TQK HaSblBaCMblX HH31UHX TpHnaH030MaTH;i - rOMOKCCH- 

Hbix H rcTepoKceHHbix napa3HTOB HacexoMbix h pacTCHHM — HCCJiewBaHbi coBepmeHHO 
HCTOCTaTOMHO. Mexcjiy tcm Hccjie;iOBaHHe hmchho 3thx TpHnaH030MaTH;i moxcct npo- 
jiHTb CBCT Ha 3anyTaHHbie npo6jieMbi sbojhouhh napa3HTO-xo35iHHHbix OTHomeHHM 
Mexc^iy TpHnaH030MaTH;xaMH, no3BOHOHHbiMH, HaceKOMbiMH H pacTeHH5iMH. 06Hapy)Ke- 
HHe TOrO C})aKTa, MTO TpHnaH030MaTH;ibI 5IBJ15IK)TC5I IHHpOKO paCnpOCTpaHCHHblMH 
napa3HTaMH paCTCHHH, CHHTaeTC5I 0;IHHM H3 CaMbIX 3HaHHTeJlbHbIX Co6bITHM B npOTO- 
30ojiorHH 3a nocjiejlHee BpeM5i (Vickerman, 1994). BbiCKaaaHO npe^xnojioxccHHe o 

B03M0)KH0CTH B03HHKHOBeHH5I HOBbIX 3a60JieBaHHM paCTCHHH, BbI3bIBaeMbIX TpHnaH030- 

MaTH^iaMH (Podlipaev, 1996). Bo3MO)KHocTb Toro, mto TpHnaH030MaTH;xbi HacexoMbix 
MoryT napa3HTHpoBaTb h b pacTeHH5ix, Taxxce He moxcct 6biTb HCKiHOHena. 

B nocjie;iHee BpeM5i B03po)K;iaK)TC5i npe;iCTaBjieHH5i o napa3HTHHecKHX npocTeMiHHX 
KaK O CHCTCMe OTJiejlbHblX KJIOHOB, HC 0praHH30BaHHbIX B CHCTCMy BH;xa. B CB5I3H c 
3THM npe;iJiaraeTC5i OTKa3aTbC5i ot Hcnojib30BaHH5i Tpa;iHUHOHHbix TaKCOHOMHMecKHx 
KaTeropHM h bbccth eAHHCTBennyK) TaKCOHOMHMecKyio e;iHHHuy — ecTecTBeHHbiM kjioh 
(natural clone) (Tibayrenc e. a., 1990). Bmcokhm ypoBenb KjiOHajibHOH H30Ji5mHH y 
napa3HTHMecKHX opraHH3MOB npe;tCTaBji5ieTC5i oneBM^tHbiM, o^tnaKO tojibko KOHKpeTHbie 
HCCJie;tOBaHH5i cnocoOnbi OTBeTHTb na Bonpoc o6 a;teKBaTHOCTH npHMeneHHH Tpa;tHUH- 
OHHbix CHCTeMaTHHecKHx KaTeropHH. Ecjih npH npHMeneHHH paajiHHHbix MeTOWB mm 
nojiyMHM HepapxHHecKH opraHH30BaHHbie B3aHMOCB5i3H MexcAy HaojiaxaMH, npHMeneHHe 
Tpa;tHUHOHHbix xaKCOHOMHHecKHx KaTeropHM MOxceT 6biTb BnojiHe onpaB^taHHbiM. 

OTCyTCTBHe HHC{30pMaTHBHbIX MOpcjDOJlOFHMeCKHX npH3HaKOB ACJiaeT HCn0Jlb30BaHHe 
MeTo;tOB MOJieKyjiapHOH CHCxeMaTHKH He TOJibKO nojie3HbiM, HO H coBepmeHHO Heo6- 
xoahmmm AJia H3yHeHH5i TpHnaH030MaTHA. TaKHe MeTOAbi npHMenajiHCb b ochobhom k 
naToreHHbiM TpHnaH030MaTHj[taM no3BOHOHHbix (Byjiax h ^p., 1992a; Strelkova e. a., 
1997). B nocjieAHee BpeM5i pm pa6ox nocBHmen naxoreHHbiM xpHnaH030MaxH;taM 
pacxeHHH. TpHnaH030MaxH;tbi nacexoMbix HccjiewBajiHCb jiHiub nonyxHO cpaBHeHHH 
c naxoreHHbiMH cJjopMaMH, npHweM HccjieTOBaxejiH HMejiH ;tejio xojibKO c necKOJibKHMH 
H30Ji5ixaMH, 3aHacxyK) Bbi;tejieHHbiMH h3 npHpo;tbi ;taBHO h HMeiomHMH cjio)KHyio 
jiaOopaxopnyK) Hcxopnio (Muller e. a., 1994, 1997; Lukes e. a., 1997). JlHiub 
cxpyKxypa KHHexonjiacxHOH flHK H3yHeHa y 3HaHHxejibHoro HHCJia xyjibxyp xpHnano- 
30MaxH;t HaceKOMbix (Kolesnikov e. a., 1990). 

JSj\5i xoro MxoObi peKOHcxpynpoBaxb CHcxeMy, mm jtojixcHbi BbiHBHXb ecxecxBeHHbie 
rpynnbi hsojhixob cpe;tH xpHnaH030MaxH;i nacexoMbix, jyia Hero neoOxoAHMbi Hccjie^o- 
BaHHH MHOrOMHCJieHHMX HOBbIX KyjlbXyp. 

B HacxoameM HccjieAOBaHHH BnepBbie na OojibiuoH BbiOopxe h30jihxob xpHnanoso- 
MaxH;t H3 HaceKOMbix (14 Kyjibxyp) h B;to6aBOK xpex hsojhixob h 3 pacxeHHH MexowM 
nojiHMepasHOM ueoHOM peaKUHH c yHHBepcajibHbiMH npaHMepaMH (Vn — HUP) (Byjiax, 
MnpoHeHKO, 1990; Byjiax h aP-, 1992a) c^tejiana nonbixKa HsynHXb hx reHexHMecKyio 

(reHOMHyio) H3MeHHHBOCXb H BbIHCHHXb HX B3aHMOOXHOmeHH5I, HCnOJlb3y5I nOJlHMOpc})H3- 
Mbi nUP npocJjHjieM B KanecxBe npH3HaKOB ;tJi5i HyMepHuecKoro anajiHsa. 

MATEPHAJI H METO^bl 

B Hacxo5imeH paOoxe HcnojibsoBajiacb KOJuieKUH5i h3oji5ixob HH3mHx xpHnanosoMa- 
XH;t, Bbi;tejieHHbix h3 kjiohob CeBepo-3ana;ta Pocchh ho e;tHHOH Mexo;tHKe (lloanHnaeB, 
1985; rio^uiHnaeB, OpojioB 1987). Hacxo5ima5i KOJiJieKUH5i 5iBji5iexca oahom h 3 caMbix 
nojiHMx H pasHocxopOHHe oxapaKxepH30BaHHbix perHonajibHbix KOJiJieKUHH xpHnanoso- 
MaxH;i HaceKOMbix. B anajiHS BKjiiOMeHbi xaKxce Kyjibxypbi xpHnaH030MaxH;t, xpa;tHUH- 
OHHO Hcnojib3yiomHec5i b HCCJie;tOBaHH5ix ;tpyrHX jiaOopaxopHH. 

M30J15IX P H3 Panorpa communis 5iBji5iexc5i e;tHHCXBeHHOM KyjibxypoM b KOJiJieKUH5ix 
MHpa, Bbi;tejieHHOM h 3 HaceKOMbix oxp5i;ta Mecoptera. 

TpHnaH030MaxH;t HapamHBajiH na cpe;te BHI (Brain Heard Infusion, DIFCO) c 
;to6aBjieHHeM reMHHa (10 MKr/MJi); 5-;tHeBHyio Kyjibxypy ocaxcjtajiH uenxpHiJiyrHpOBa- 
HHeM npH 3000 o6/mhh, 15° b xeneHHe 5 mhh, ;tBa)K;tbi oxMbiBajiH CBexceii cpe;toM, 
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oca)K;ia5i b tom xe pe^KHMe. OKOHnaTejibHO otmlitbih oca^OK KOHcepewpoBajiH 70 %- 
HbIM CnwpTOM. 

MeTo;i yn—nUP aHajiorHHeH H3BecTHbiM TexHHKaM AP—PCR (arbitrary primed 
PCR) (Welsh, McClelland, 1990) h RAPD—PCR (random amplified polymorphic 
DNA PCR) (Williams e. a., 1990), ho OTjiHnaeTCH ot hhx ;tH3aHHOM npaHMepoB h 
nUP-npoTOKOJiOM (Bulat e. a., 1994). 

TexHHKa yn—nU.P, nojioxcHHaH b ocHOBy MeTo;ta BH;tOH;teHTHc))HKauHH opraHH3- 
MOB H oueHKH Hx reHCTHHecKoro po;tCTBa (ByjiaT, Mhpohchko, 1992; MoxpoycoB, 
ByjiaT, 1992, Naumov e. a., 1997), npe;tocTaBji5ieT B03MO)KHOCTb iterajibHoro aHajiH3a 
CTpyKTypbi renoMa h30ji5itob. Kax Gbuio noKa3aHO, 3JieKTpoc{3opeTHHecKHe cnexTpbi 
flHK, aMnjiHc{)HUHpOBaHHOH c yHHBepcajibHbiMH npaHMepaMH, b ochobhom BH;tocneuH- 

c{)HHHbi, a BHyTpHBH;iOBa5i H3MeHHHBOCTb MOxcT 6biTb OHMcaHa B cj)opMe YU -nUP 

nOJIHMOpcJ}H3MOB - He3HaHHTeJlbHO H3MeHeHHbIX THHOB 3THX CnCKTpOB. OpH CpaBHC- 

HHH yn — nUP naxTepHOB H30JI5IT0B nocjiejtHHc MO)KHO crpynnHpoBaTb no KpHxepHio 
cxo;tCTBa CTpyxTypbi hx renoMa (Bulat e. a., 1994; Naumov e. a., 1997). 

AHajiH3 npoBOOTJiH Ha xjieTOHHbix jiH3aTax, nojiyneHHbix cne^yioutHM o6pa30M: 
103 — 106 KjieTOK cycnenjiHpoBajiH b 200 mkji jiH3HpyK)mero 6ycJ)epa (50 mM Tris.HCl 
pH = 7.8, 50 mM 3flTA, 100 mM NaCl, 1 %-Horo TpHTona X—100, 1 mf/mji 
P roteinase K (Sigma) h HHKyGHpoBajiH 30 mhh npn 65°. SaxeM jiH3aTbi nporpeBajiH 
10 MHH npH 100° H KjieTOHHbie ocTaTKH ocaxcitajiH ueHTpHc}}yrHpoBaHHeM npn 
10 000 o6/mhh b TeneHHe 2 mhh. nojiyneHHbiH jiH3aT pa3Bo;tHJiH b 10 pa3 TE 6ycJ)epoM 
(Sambrook e. a., 1989) h Hcnojib30BajiH b nUP b KOJinnecTBe 0.1 — 1 mkji na peaKUHio 
(ByjiaT H jtp., 19926). 

B KanecTBe ynnaepcajibHoro npaHMepa HcnoJib30BajiH npaiiMep L45 (MoxpoycoB, 
Byjiax, 1992); 5’ — GTAAAACGACGGCCAGT. yn—nUP npoBOjiHJiH na xepMO- 
UHKJiepe, H3roTOBjieHHOM B nHBO PAH (C.-HexepGypr), b pe)KHMe 30 uhkjiob npn 
TeMnepaxype: 92° — 50 cex (njiaBjieHHe flHK), 55° — 90 (ox)KHr npaiiMepa), 69° — 
60 ceK (cHHxe3 flHK). HepBoe njiaBiienne flHK npoBo;tHjiH npn 94° b xenenne 
2.5 MHH, nocjie;tHHH CHHxe3 flHK — 3 mhh. OGiieM peaKUHOHHOH CMecH cocxaBJiHJi 
20 MKJI. nUP npoBOjlHjiH B 6yc}3epe (20 mM Tris.HCl, pH = 8.8), 10 mM (NH 4 ) 2 S 04 , 
2.8 mM MgCl 2 , 50 mkf/mji BSA («Sigma»), co;tep)KameM dNTP (LKB — Farmacia) 
no 0.2 mM Kaxc^biH, 2 e^. xepMOCxaGHJibHOH nojiHMepa3bi Tth (jiK)6e3HO npe^ocxaB- 
jiena O. K. KaOoeBbiM, nMBO PAH), okojio 40 — 80 nr npaitMepa h 20 — 200 nr 
renoMHOH flHK. fljiH yBepennocxH b najtexHOCXH HUP npo^^HJien Ka)KjtbiH o6pa3eu 
aMnjiHc}}HUHpoBajiH jio 3 pa3, BapbHpy5i KOJiHnecxBO flHK jto 10 pa3. 

npojtyxxbi yn — nUP pa3jteji5iJiH B 1.7 %-HOM arapo3HOM rejie (Sambrook e. a., 
1989). OKpameHHbie OpoMHCXbiM 3XHjtHeM reJiH (yn— HUP npo4)HJiH) c})oxorpacJ}Hpo- 
BajiH B yO-CBexe. 

Pe3yjibxaxbi 3JieKxpoc})ope30B o6pa6aTbiBajiHCb c Hcnojib30BaHHeM nporpaMMbi Taxo- 
tron Package (Patrick A. D. Grimmons, Copyrigth 1994, Institut Pasteur, Paris). 

CxeneHb pa3JiHHHa h30jhixob onpejtejiHJiacb c Hcnojib30BaHHeM K03c})c})HUHeHTa flanca 
(Dice’s distance) 


Dij = 1 


2C 

Ni + Nj ’ 


rjte C — HHCJio nojioc, oOutHx ji/ih xyjibxyp I h J; N — o6mee hhcjio hojioc b xyjibxypax I 
H J cooxBexcxBeHHO. JlnH nocxpoenHH jtenjtporpaMM Hcnojib30BajiCH Mexojt UPGMA — 
Unweighted Pair Group Method of Analisis (pnc. 1, 2). 

HaceKOMbie 6bijiH coGpanbi b 3 pa3JiHHHbix pernonax na CeBepo-Sanajte Pocchh — 
B JleHHHrpajtCKOH (uecKOJibKO xonex), Hckobckoh h KaJiHHHHipajtCKOH o6ji., 7 bhjiob 
H aceKOMbix npHHajtJie^Kax k 5 pojtaM oxpnjta Hemiptera, oxhochluhxch k 3 ceMencxBaM 
(Gerridae, Miridae h Nabidae), h ojihh bhji — {Panorpa communis) oxhochxch k 
oxpHjty Mecoptera (cm. TaGjiHuy). 

Hexbipe H30Ji5iTa Bbijtejienbi h3 kjiohob ccm. Nabidae, h3 hhx xpn — h 3 ojtnoro 
BHjta Nabicula flavomarginata, a ojihh — h 3 npejtcxaBHTejia pojta Nabis, onenb 
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Phc. 1 . yn—nUP naiTepHbi H 30 JIHT 0 B TpHnaH 030 MaTH;i (npaHMep L 45 ). CxeMa no- 
jiynena c noMombio Taxotron Package. 

1—17 — HOMepa jiopo^KeK, cooTBCTCTByiomMe HOMepaM m 3 o;ibtob Ha flCH^poipaMMe m b xaGHHue; M — 
MapKepbi MdHCKyHBpHbix BecoB (HBMGjia JIHK, pacmenjieHHaB Pstl 3 Hfl 0 HyKHea 30 H); bp — ko^hhcctbo nap 

ocHOBaHMH. 1.7 % arapo3HbiH renb. 

Fig. 1. UP—PCR patterns of trypanosomatid isolates (primer L45). Schemes obtained 

by means of Taxotron Package. 


0.8 0.6 OA 0.2 0 



6 ProzeoTDOnas brevicuLae 

7 ProteomoTiocs inconstans 

16 BlastocrithidCa qerricola 

9 Leptomonas peterhoffi 
19‘ Criihidia fasciculcrta 
15 Leptomonas sp. P 

10 Leptomonas nabiculae 
13 Leptomonas sp. C9- 

5 Phyiomonas sp.EMf 

2 Phytomonas sp. Marti 
1 Phytomonas serpens 

17 Blastocrithidia miridarum 

6 Herpetomonas samuelpessoal 
5 Herpetomonas muscarum 

11 Leptomonas collosoma 
L- Herpetomonas sp. TrypX 

12 Leptomonas sp.Nfm 


Phc. 2. JfenjiporpaMMa pa3JiHHHH HccjiejioBaHHbix Kyjibiyp TpHnaH030MaTHji, noJiyncHHaH 
MCTOjtoM UPGMA Ha ochobc Yn — ^TIUP nojiHMop(})H3MOB no npaHMepy L45. Baepxy 

npHBejtena mxajia pa3JiHHHH. 

1—17 HOMepa H30nBT0B COOTBCTCTByiOT HOMepaM AOpOXCeK Ha pHC. 1 H HOMepaM B TaGHHUe. 

Fig. 2. Dendrogram of differences between examined trypanosomatid cultures obtained 
by the UPGMA method based on UP—PCR polymorphysm by the primer L45. 
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KyjibTypbi TpHnaH030MaTHfl, HcnojibaoeaHHbie b paGore 
Trypanosomatid stock origins 

HasBaHHC Hsojiaxa Xo35ihh Hctohhhk Kyjibxyp 

Haojiaxbi h 3 pacxcHHH 

Phytomonas serpens IG Lycopersicon nojiyneHa ox Dr. D. Maslov University 

(Gibbs, 1957) (7) esculentum of California-Riverside, USA 

BbwejicHa B Bpa3HJiHH 

Phytomonas sp. Cocos nucifera \ noJiyneHa ot Prof. M. Dollet CIRAD-CP 

Hartl (2) Montpellier, France 

BbwejieHa bo ^^P^HuyacKOH FaHaHe 
Phytomonas sp. Euphorbia pinea nojiyneHa ot Prof. M. Dollet CIRAD-CP 

EMI (J) Montpellier, OpanuHa 

BbijiejieHa bo OpaHUHH 

H30J15ITbI H3 HaCeKOMbIX 


Leptomonas sp. ? P {15) 


Crithidia fasciculata 
Leger, 1902 (74) 
Herpetomonas sp.? 

TrypX (4) 

Herpetomonas muscarum 
(Leidy, 1865) (5) 


Herpetomonas samuel- 

pessoai Roitman e. a., 
1976 (6) 

Proteomonas inconstans 

Podlipaev, e. a., 1990 
(7) 

Proteomonas brevicula 

(Frolov, e. a., 1989) {8) 
Leptomonas peterhoffi 

Podlipaev, 1985 (9) 
Leptomonas nabiculae 
Podlipaev, 1985 (10) 
Leptomonas collosoma 

Wallace e. a., 1960 (77) 

Leptomonas sp. Nfm (72) 

Leptomonas sp. ? C4 {13) 

Blastocrithidia gerricola 
Podlipaev, 1985 (76) 
Blastocrithidia mi ri da rum 
Podlipaev et Frolov, 
1978 (77) 


OTp5i;t Mecoptera 

Panorpa communis | BbijieJieHa b JleHHHrpaacKOH o6ji. 

! B 1988 r. 

OTp5m Diptera 

? nojiyneHa ot ;iokt. 6hoji. nayx 

A. A. KojiecHHKOBa, MFY 
Musca domestica nojiyneHa ot Dr. J. Lukas, 

Inst, of Parasitology, HexHa 

Musca domestica I nojiyneHa ot Dr. D. Maslov University 

of California-Riverside, CLUA 
BbwejieHa b CLUA 

OTpaA Hemiptera 

Zelus leucogrammus | nojiyneHa ot Dr. Maslov University 
I of California-Riverside, CLUA 

Calocoris sexguttatus BbwejieHa b Ockobckoh o6ji. 

B 1986 r. 

Nabis brevis \ Tot xe 

Nabicula flavomargi- BbwejieHa b JleHHHrpaacKOH o6ji. 

nata ! b 1982 r. 

Nabicula flavomargi- ‘ Tot xe 

nata I 

Gerris dissortis ! nojiyneHa ot Dr. D. Maslov, University 

of California-Riverside, CLUA 
BbmejieHa b CLUA. 

Nabicula flavomargi- BbwejieHa b Ockobckoh o6ji. b 1991 r. 
nata \ 

Gerris rufoscutellatus BbmejieHa b JleHHHrpaacKOH o6a. 

B 1987 r. 

Gerris lacustris Bbiaeaena b KanHHHHrpaacKOH o6a. 

B 1981 r. 

Lygocoris lucorum Bbiaeaena b Ockobckoh o6a. b 1984 r. 


UpHMeHaHHe. HoMepa xyabxyp (b CKobKax) b xaGaHue cooxBexcxByiox HOMepaM aopoxeK Ha pHC. 1 
H 2; 7 — HeB03M0)KH0CXb yBepeHHoro oxHeceHHH H30JiJixa k aaHHOMy poay Ha ocHOBaHHH Mopcl)oaorHHecKHX 
npH3HaKOB. 
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6jiH3Koro K po;xy Nabicula. HaccKOMbie OOToro BH;xa 6bijiH co6paHbi KaK b pa3JiHHHbix 
TOHKax (xyjibTypbi 10, 12) rax h b o;ihom mcctc (xyjibTypbi 9, 10) (cm. Ta6jiHuy). 

KpoMC Toro, ;xBa H30JiaTa {13, 16) h3 pa3Hbix bh;xob po;xa Gerris (ccm. Gerridae) 
BbwejiCHbi B pa3Hbix reorpa^HHCCKHX xoHKax, a ;iBe Kyjibxypbi h3 pa3JiHHHbix po;xoB 
KjionoB, OTHOcamHxca k ccm. Miridae, nojiyncHbi h3 o;xHoro panoHa (7, 17). 

B o;xHOM paHOHC Bbi;xejiajiHCb h Kyjibxypbi h3 HacexoMbix, OTHOcamHxca xax k 
pa3HbiM ccMCHCTBaM O^XHOFO OTpH^a nojiy)KecTKOKpbijibix (xyjibTypbi 7, 8, 17 b 

ricKOBCKOH o6ji.), tbk h k npeACTaBHTeji5iM pa3Hbix OTpa;xoB HacexoMbix (Ky.nbTypbi 
9 , 10, 13 — H3 Hemiptera h 75 — h3 Mecoptera b JIeHHHrpa;xcKOH o6ji.) (cm. 
Ta6jiHuy). 

TaKoe pacnpe;xejieHHe HCCJie^OBaHHbix Kyjibxyp no3BOJiaeT cy;xHTb o ctchchh cne- 

UH^HHHOCTH HHBa3HH Ha ypOBH^X BH;ia, pO;ia H CCMCHCTBa, a Taxxce O npHypOHCHHOCTH 
napa3HTOB k TOMy hjih HHOMy pawoHy. 

PESyjIbTATBI H OBCYJKJIEHHE 

ripH HCCjie;xoBaHH5ix TpHnaH030MaTH;i nacexoMbix, a ocoGchho npH BbwejiCHHH 
Kyjibxyp H3 3apaxceHHbix xo35ieB, ocrpo ctoht Bonpoc HecneuHc}3HHecKOH hjih CMeman- 
HOH HHBa3HH. H3BeCTHO, HTO HpH 3KCnepHMeHTanbHOM 3apa)KeHHH HeCHCUH^HHCCKHM 
napa3HT CHOCoGcH BblXCHBaXb B KHlHCHHHKe HaCCKOMOrO Jio 7 JIHCH (OpOJlOB, 1987). 
B 3TOM HCCJiejlOBaHHH MbI BHCpBblC B MHpOBOH JlHTCpaType MOXCCM 6bITb yBCpCHbl, HTO 
no MCHbiucH Mcpe ojiHa Kyjibxypa — Protemonas brevicula — npe^CTaBjiaeT cneuH- 
^HHCCKoro napa3HTa, rax xax xyjibxypa 6bijia Bbij^ejicna h3 xjiona panneH bcchoh, 
xorjia HacexoMoe naxojiHJiocb b cocto5!hhh 3HMHeH HMarHHajibHOH ;iHanay3bi. To, hto 
napa3HT 6biji xcH3Hecnoco6eH b xohuc 3HMHeH jiHanay3bi, jiojdxho aBjiarbca CBHj^exejib- 
CTBOM CneUHC{}HHHOCTH HHBa3HH. 

ripoBej^CHHoe HCCJiCTOBaHHC, pe3yjibTaTOM xoToporo aBjinexcH UPGMA jienjiporpaM- 
Ma, B uejiOM CBHjiexejibcxByex o xom, hxo 6ojibUJHHCXBO HCCJiejiOBaHHbix xyjibxyp 
TOCxaxoHHO rexeporcHHbi no cxpyxxype renoMa — hmciox rexeporcHHbie yn-FIUP 
npocj3HjiH (pHC. 1) H 4 xjiaBHbix xjiacxepa c MHoroHHCJiCHHbiMH cy6xjiacxepaMH h 
6oJlblUHMH JlHCXanUHaMH (pHC. 2). 

Kyjibxypbi, H30JiHpoBaHHbie h 3 ojiHoro xoaaHHa {Nabicula flavomarginata) b ojxhom 
H XOM xce paHOHC (9 — Leptomonas peterhoffi w 10 — L. nabiculae), hc cJjopMHpyiox 
coGcxBCHHoro xjiacxepa na jiCHjiporpaMMC xax xce, xax h H30Jiaxbi h 3 xoro xce xo3aHHa, 
BbijxcjiCHHbie B pa3Hbix nynxxax {10 — L. nabiculae w 12 — Leptomonas sp. Nfm). 
To xce oxHOCHxca h x xyjibxypaM, BbwcjiCHHbiM h 3 pa3Hbix bhaob pojxa Gerris b pa3Hbix 
nynxxax (77 — L. collosoma h3 CUIA, 13 — Leptomonas sp.? C4 h 3 JIcHHnrpajxcxoH 
o6ji., 16 — Blastocrithidia gerricola h 3 KajiHHHHrpa^cxoH o6ji.). B pa3Hbix nacxax 
jxenjxporpaMMbi noMcmaioxca h H30Ji5ixbi, nojiyneHHbie h3 xjiohob ccm. Miridae b ojxhom 
H XOM xce nynxxe (7 — Proteomonas inconstans w 17 — Blastocrithidia miridarum). 
Ha pa3Hbix BCXBax nojiyncHHoro jiepeaa pacnojioxccHbi h xyjibxypbi, BbijxcjiCHHbie h 3 
npejXCxaBHxcjiCH oxpajxa Diptera {4 — TrypX, 5 — Herpetomonas muscarum, 14 — 
Crithidia fasciculata (pHC. 2). 

HanpoxHB, xyjibxypbi h3 xjiohob Nabicula flavomarginata {10 — L. nabiculae) w 
H3 npejxcxaBHxcjia jxpyroro oxpajia nacexoMbix {Panorpa communis: Mecoptera, H30Jiax 
75 — Leptomonas sp. P), BbijtejiCHHbie b oahom h xom xce Mecxe, aBjiaioxca 
6jiH3xopo;tcxBeHHbiMH (pHC. 2). CxencHb cxojtcxBa jtByx H30JiaxoB, napa3HXHpyK)mHX b 
pa3Hbix oxpajtax nacexoMbix, oxa3ajiacb 3HaHHxejibHO Bbiiue, hcm y H30JiaxoB, Bbijte- 
jiCHHbix H3 ojtHoro BHjta HaccxoMbix (nanpHMcp, H30Jiaxbi 9 h 72), x. e. noxa3aHO 
oxcyxcxBHC cneuH^HHHocxH X pa3HbiM oxpajtaM nacexoMbix. 

TaXHM o6pa30M, OHCBHJtnO, hxo pojlbl, BHJtbl HJIH H30JiaXbI XpHnaH030MaXHJt H3 
HacexoMbix ne npHyponenbi x BHjtaM, pojtaM hjih ceMCHCXBaM xo3aeB, a, bo3mo)xho, 
H X Hx oxpajxaM. FIojiyHeHHbie jtannbie jteMOHCxpnpyiox onenb uinpoxyio cneuH^HHHOCXb 
xpHnaH030MaxHjt nacexoMbix. Ecxb jih cneuHc})HHHocxb na ypoBne xjiacca nacexoMbix, 
npejtcxoHx eme Bbiacnnxb. 
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OpeflCTaBHTejiH po^a Proteomonas (JjopMHpyiOT bhojihc onpe^ejieHHbiH KjiacTcp h3 
AByx BHflOB coGctbchho pofla Proteomonas (IloflJiHnaeB h ^p., 1990), hto noflTBepxcflacT 
peajibHocTb 3Toro po^a, nocjieflHero no BpeMcnn onHcanna po^a TpnnaHOBOMaTHfl. 

OncHb 6jih3kh k rpynne npoTCOMonacoB (aepoaTHO, Bxo^aT b 3tot pofl) abc 
KyjibTypbi, nepBonanajibHO onpe^ejieHHbie xax Leptomonas peterhoffi w Blastocrithidia 
gerricola (Oo^jinnaeB, 1985), npHHCM nocjieAH5i5i H30JiHpoBaHa na paccToannH okojio 
1000 KM OT MecTa BbwejienHa TnnnHHbix Proteomonas w h3 ^pyroro ccMencTBa KJionoB 
(cm. TaOjiHuy; pnc. 2). 

Blastocrithidia gerricola 6biJia onncana xax Blastocrithidia na ocnoBannH najiHHHa 
onncTOMaTHFOT B Kjionax, h oflHOBpeMCHHo 6bijio BbiCKa3aHO npeflnojioxccHHe, ocho- 
Bannoe na Mop^^onornn kjictok b Kyjibxype, hto HMCJia mccto CMemanHaa HHBa3H5i n 
B KyjibTypy Mor 6biTb BbwejieH hhoh, hcm Blastocrithidia, opraHH3M (Oo^JinnaeB, 1985). 
B nacToamee BpcMa npoBoaaTca Mopc|}OJiorHHecKHe HCCJicflOBaHna 3 thx ^Byx xyjibTyp. 
HMeiomneca npe^BapHTejibHbie flannbie CBHfleTCJibCTByiOT b nojib3y nepenoca 3 thx ^Byx 
BHflOB B pofl Proteomonas. 

nojiyHCHHbie pe3yjibTaTbi yKa3biBaK)T na onenb bbicokhm ypoBCHb reneTHHecKon 
reTeporcHHocTH h30ji5itob, othochmbix k pofly Leptomonas, — ohm bcc hmciot pa3Hbie 
yn—nUP npo^^njin (pnc. 1) h pa3MemaK)Tca b pa3jiHHHbix KjiacTcpax fleH^porpaMMbi 
(pnc. 2). H30J15IT 12 — Leptomonas sp. Nfm, npeflCTaBJiennbiH TnnnHHbiMH npoMac- 

THFOTHblMH KJlCTKaMH H nO M0pc|}0J10FHHeCKHM npH3HaKaM, OcCCnOpHO, BXOflaiUHH B 
pojx Leptomonas, MaxcHMajibHO yaanen ot bccx ^pyFHX jienTOMonacoB, xax, BnponcM, 
H OT flpyFHX HCCJlCflOBaHHblX H30J15IT0B (pHC. 2). Ha OCHOBaHHH 3TOFO MOXCHO CHHTaTb, 
HTO pofl Leptomonas npe^CTaBjiaeT HCKyccTBennyK) Fpynny. 

CTanoBHTca Bce 6ojiee h 6ojiee oHCBn^HbiM, hto no MCHbrnen Mcpe nexoTopbie 
poflbl TpHnaH030MaTHfl HBJIHIOTCH HCKyCCTBCHHblMH, a KOJIHHCCTBO HMCIOmHXCfl pOflOB 
HCAOCTaTOHno flJiH onncaHHH peajibnoFO pa3HOo6pa3H5i 3thx xcFyTHKonocucB, hto 
TpeOycT nepecTpoHKH cncTCMbi TpHnaH030MaTHfl. 

H3 noJiyHCHHbix flannbix cjic^yeT (pnc. 2), hto npHMeneHHbiH mctoa no3BOJi5ieT 
nojiyHHTb nepapxHHecKH opFaHH30BaHHyio cncTCMy KJiacTcpoB, b pa^e cjiynacB coot- 
BCTCTByiomyK) CHCTCMe, nocTpocHHOH na OCHOBaHHH flpyFHX npH3HaKOB {Proteomonas, 
Phytomonas, Herpetomonas). TaxHM o6pa30M, npn OHCBHflHO bbicokom ypoBHC kjio- 
HaJlbHOH H30J15mHH y TpHnaH030MaTHfl KaK napa3HTHHeCKHX OpFaHH3MOB HCT HcoOxo- 
AHMOCTH CHHTaTb TpHnaH030MaTHA HaCCKOMblX H paCTCHHH, npCflCTaBJlCHHblMH MHO- 
xcecTBOM He3aBHCHMbix KJioHOB. OojiyHeHHbie flaHHbie CKopee CBHflCTejibCTByioT b nojib3y 
npHCMJieMOCTH TpaAHUHOHHOH KOHUCnUHH BHfla flJia TpHnaH030MaTHfl HaCCKOMblX H 

paCTCHHH. npHMeHCHHe oObIHHbIX TaKCOHOMHHCCKHX KaTCFOpHH - BHfla, pOfla H 

T. fl. — npe^CTaBjiaeTca bhojihc a^cKBaTHbiM. 

BecbMa HHTcpecHbiM npe^CTaBJiaeTca pa3MemeHHe TpHnaH030MaTHfl pacTCHHH (h30- 
jiaTbi 1 — 3) cpe^H TpHnaH030MaTHA nacexoMbix. B paOoTC, F^e ObuiH Hcnojib30BaHbi 
HHbie MCTOflbi (Marche e. a., 1995), npeacTaBHTejiH po^a Phytomonas hctko OT^ejiCHbi 
OT TpHnaH030MaTHA HaCCKOMblX, OAHaKo B flpyFHX paOoTax (Muller e. a., 1994, 1997) 
TpHnaH030MaTHflbi pacTCHHH o6pa3yK)T oOmne KJiacTcpbi c TpHnaH030MaTHflaMH nace- 
KOMbix. B3aHMOOTHOiueHH5i BHyTpH KJiacTcpa Phytomonas (y^ajiCHHOCTb Ph. serpens 
OT 6ojiee 6jiH3KopoflCTBeHHbix H30J15ITOB EMI H Hartl) Ha Hainen flCH^porpaMMe 
COOTBCTCTByiOT flaHHbIM, nOJiyHCHHblM flpyFHMH aBTOpaMH, HTO nOflTBepXCflaCT aflCKBaT- 
HOCTb HCn0Jlb30BaHH0r0 HaMH MCTOfla. 

BmCCTC C TCM Bonpoc O ^^HJlOreHCTHHeCKOH n03HUHH H30J15IT0B TpHnaH030MaTHfl 
paCTCHHH Cpe^H H30J15IT0B H3 HaCCKOMblX HyXCflaCTCa B flaJlbHCHineM HCCJieflOBaHHH, 
Tax KaK BO Bcex npe^biflymHx paOoTax Hcnojib30Bajic5i HeOojibinoH h oflHoo6pa3HbiH 
HaOop TpHnaH030MaTHfl naccKOMbix. B nacToamcM HCCJie^oBaHHH BnepBbie Hcnojib- 
30BaH0 KOJIHHCCTBO H30J15IT0B H3 HaCCKOMblX, 3HaHHTeJlbHO npCBblUJaiOmee HHCJIO 
H30J15IT0B H3 paCTCHHH. H3BeCTHO, HTO BBCflCHHC B aHaJlH3 HOBbIX KyJlbTyp MOXCCT 
flOBOJlbHO CymeCTBCHHO H3MeHHTb TOnOJlOFHK) flCHJipOrpaMM, n03T0My jxnn KOppCKT- 
HOFO oOcyxcflCHHa Bonpoca b flajibHCHincM hcoOxo^hmo Hcnojib30BaTb cpaBHHMbie 
no KOJiHHCCTBy HaOopbi h30ji5itob. Mojkho npejinojiaraTb, hto b 3tom cjiynae 


3* 


323 



yziacTC5i BbiaBHTb npeziKOB xryTHKOHOCucB H3 pacTeHHH cpeziH KOHKpeTHOH rpynnbi 
TpHnaHOSOMaTHxi HaceKOMbix. 


OpeziCTaBJieHHoe HCCJieziOBaHHe BbinojineHO npH nozmepxcKe Pocchhckofo (}}OHxia 

(}}yHziaMeHTajibHbix HCCJieziOBaHHH (rpanx 95-04-11837). 
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SUMMARY 

The results of the first using of universal primer — polimerase chain reaction 
(UP—PSR) for the classification of trypanosomatids from insects and plants are 
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presented. The dendrograms of 14 trypanosomatids cultures from insects and 3 cultures 
from plants derived from genetic distances were obtained. Wide specificity of insect 
trypanosomatids is demonstrated — for example two isolates of parasites from 
different insects orders appeared to be more similiar than isolates from the same host 
insect species. The reality of genus Proteomonas is confirmed. The results demonstrate 
the high level of heterogeneity of the isolates referring to the genus Leptomonas 
which seems to be an artificial group. It is obvious that the amount of existing 
genera is not enough for the description of trypanosomatids biodiversity. The applied 
method allows to obtain the hierarchical clusters of isolates. Thus, the system of 
insects trypanosomatids may be discussed in terms of traditional taxonomy. 
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